[Microscopic and molecular identification of pine needles].
To identify pine needles from different plant origins by microscopic and molecular approaches. The characteristics of pine needles of Pinus massoniana Lamb., Pinus thunbergii Parl. and Pinus armandii Franch. were investigated via plant morphology and microscopic characteristics. ITS2 and rbcL were analyzed with PCR amplification and bi-directional sequencing. MEGA 6.0 was used to calculate the intra-and inter-specific Kimura-2-Parameter (K2P) distances, and the phylogenetic tree was constructed by using the neighbor-joining (NJ) method. There were significant differences in the number and length of pine needles, number of vascular bundles, distribution of stomatal lines, number and distribution of resin channels among three kinds of pine needles. The lengths of ITS2 sequences of Pinus massoniana Lamb., Pinus thunbergii Parl. and Pinus armandii Franch. were 470, 469 and 470 bp, respectively. The lengths of rbcL sequences in three kinds of pine needles were 553 bp. The intraspecific variation rates of ITS2 sequences in Pinus massoniana Lamb., Pinus thunbergii Parl. and Pinus armandii Franch. were 0%, 0.2%, and 2.8%, respectively; and the intraspecific variation rates of rbcL sequences were 0%, 2.4%, and 1.1%, respectively. There was no significant barcoding gap in intraspecific and interspecific genetic distances of ITS2 sequences. The intraspecific and interspecific distances of rbcL sequences were clearly separated in the barcoding gap test. The NJ tree based on rbcL showed that the three pine needles clustered into three separate groups, indicating that rbcL DNA marker could distinguish the Pinus massoniana Lamb., Pinus thunbergii Parl., Pinus armandii Franch. and its close relative species. s The three types of pine needles can be distinguished accurately and rapidly by microscopic and molecular identification. The study provides methodology and experimental basis for the quality evaluation and classification of pine needles.